The study presented here is a follow-up study to Rowland and Torres (2004) , who used a panel data framework together with data from 16 emerging market issuers to identify the determinants of the spread and the creditworthiness. Since many new issuers of emerging market sovereign debt have emerged recently, we can by using data from one single point in time, end of July 2003, expand our country set to 29 for the analysis of the spread and around 50 for the analysis of the credit ratings and the creditworthiness. We will use an OLS regression framework for the empirical analysis. The study identifies some seven variables that play a role in determining ratings, creditworthiness and spreads. These include the GDP per capita, the economic growth rate, the inflation rate, external-debt ratios, debt-service ratios, the level of international reserves, and the openness of the economy. Emerging market policy makers and investors should pay extra attention to these variables when defining economic policies and evaluating bond issues.
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Introduction
The study presented in this paper is a follow up study to Determinants of Spread and
Creditworthiness for Emerging Market Sovereign Debt: A Panel Data Study by Peter
Rowland and José Luis Torres. 1 They are using a panel data framework and a cross section of 16 countries to identify the determinants of the sovereign spread as well as of the sovereign creditworthiness represented by the Institutional Investor's creditworthiness index.
By using spread data from a recent single point in time instead of time series data for several years, we are able to increase the cross section of countries from the 16 used by
Rowland and Torres to 29, since a number of countries lately has been added to the JP Morgan EMBI Global composite, used both in this study and by Rowland and Torres to represent the sovereign spread for the individual countries.
The study presented here uses the framework of the seminal paper by Richard Cantor and In contrast to Cantor and Packer, who uses the whole spectrum of rated countries, we will only use the subset defined by the rated developing countries.
The paper is organised as follows: Chapter 2 defines the sovereign spread, credit ratings and creditworthiness measures used in the study. Chapter 3 discusses the potential explanatory variables and defines the datasets used. In chapter 4 the estimations and the results are presented, and chapter 5 concludes the paper.
1 Rowland and Torres (2004) . 2 Cantor and Packer (1996) .
Credit Ratings, Creditworthiness and the Sovereign Spread
We start by defining credit ratings, creditworthiness and the sovereign spread, and identifying the relationship between them. The spread, credit ratings and creditworthiness are defined and discussed in sections 2.1, 2.2 and 2.3 respectively, and section 2.4 discusses how the three are related. The relevant previous studies in the area are briefly surveyed in section 2.5, which also discusses more in detail the results of Rowland and Torres (2004) and Cantor and Packer (1996) , which both are highly relevant for the study conducted here.
The Sovereign Spread and the JP Morgan EMBI
The yield spread of a US dollar denominated bond is typically defined as the difference in yield between that bond and a benchmark US Treasury bond of a similar maturity 3 and is normally expressed in basis points. 4 The return on emerging market issues is normally expressed as their spread rather than their absolute yield.
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In line with Rowland and Torres (2004) , we will throughout this paper use the EMBI 6 Global spread composites, as calculated by JP Morgan, to represent the sovereign spread for the different countries studied. The EMBI Global composites are weighted averages of the spreads of US dollar-denominated individual bonds issued by a particular emerging market country. 7 Some studies have selected a benchmark bond for each country studied 3 Normally the latest issued US Treasury of that maturity. It can alternatively be defined as the spread to the US Treasury yield curve at the exact maturity of the emerging market bond. 4 One basis point is 1/100 of a percent. 5 The return of high-grade US corporate issues is normally expressed as the spread over US Treasuries, while that of high-yield (speculative grade) corporate issues normally is expressed as the absolute yield. However, Vine (2001) questions whether it is wise to express the return of emerging market sovereign issues as a spread rather than a yield, since these are generally speculative-grade issues, and expressing their return as a spread ties them to the US Treasury yield, with which they have little in common. 6 Emerging Market Bond Index. 7 The EMBI Global composite, which was introduced in August 1999, is the most comprehensive emerging markets debt benchmark. It followed the EMBI and EMBI Plus, where the former is a pure Brady bond composite, and the latter includes eurobonds as well. The EMBI Global includes, in addition to Brady bonds and eurobonds, US dollar-denominated traded loans and local market debt instruments issued by and used its spread, others have looked at the spreads of several individual bonds. Since we are in this study looking at the spread related to the risk of a sovereign issuer rather than the spreads of individual bonds, the EMBI Global suits our purpose better than using individual bonds. The EMBI Global, furthermore, controls for floating coupons, principal collateral, rolling interest guarantees, and other unusual features of the bonds, and it is computed for all the main emerging market sovereign issuers, making comparisons easier.
The Credit Ratings of Moody's and Standard & Poor's
The rating classification of sovereign public debt is, somehow, and assessment of the economic, financial and political situation of an economy, given also a measure of the country development. In fact, higher default risk premiums are associated with lower rating and higher government yields, increasing therefore the financing cost of the government.
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To ease their own access to international capital markets, as well as the access of other issuers domiciled within their borders, governments generally seek to get rated. This is because rated securities are generally preferred over un-rated securities by many investors, in particular in the United States. Sovereign ratings are also of importance because they affect the ratings of other issuers of the same nationality. Private companies, local governments and provincial governments seldom receive ratings higher than that of their country of domicile.
9 sovereign and quasi-sovereign entities. Only issuers from low-and middle-income countries are included in the index, and only issues with a time to maturity of 2.5 years or more and a current face value outstanding of at least USD 500 million. The index is calculated as an average weighted by the current market capitalisation of the individual issues. See JP Morgan (1999) for a further discussion on how the index is defined. 8 Afonso (2002), p. 3. 9 See Cantor and Packer (1996) , p. 38. 
Relationships between Credit Ratings, Creditworthiness and the Spread
Figure 2.1 illustrates a simplified model describing the relationships between the fundamental determinants, the creditworthiness, the market sentiment and the sovereign spread. 12 The creditworthiness of a country should, by definition, reflect the medium to long-term risk that the country will default on its outstanding sovereign debt. This risk depends on a number of economic variables, but also on political and social factors, such as, for example, the stability of the current political system. In this study we will deal only with the economic variables, since political and social factors normally are difficult to quantify and measure. The spread between the yield of a particular emerging market sovereign issue and a US Treasury of comparable maturity, relates to the higher yield that investors demand to take on the larger default risk that the emerging market issue carries over the US Treasury. At a certain point in time, two emerging market issues of similar default risk, which implies that the issuers are of similar creditworthiness, should trade at equal spreads over US Note: Budina and Mantchev (2000) use the bond price rather than the spread as the dependent variable. They concluded that, in the long run, gross foreign reserves and exports had a positive effect on bond prices, and the real exchange rate and Mexico's nominal exchange rate depreciation had a negative effect. We have in this table switched the signs on the explanatory variables, to make them comparable to the other studies. If a variable has a positive impact on the bond price, it has a negative impact on the spread, and vice versa. Goldman Sachs (Ades et. al. (2000) ) Of these previous studies, two are of particular relevance for this study: Rowland and Torres (2004) itself, and Cantor and Packer (1996) . Rowland and Torres (2004) investigated the determinants of the spreads of 16 emerging market sovereign issuers, using a panel data technique. They used annual data from 1998 up until 2002, and concluded that the GDP growth rate, the external-debt-to-GDP ratio, the external-debt-service-to-GDP ratio, the debt-to-exports ratio, the reserves-to-GDP ratio and the exports-to-GDP ratio all had significant influence on the spread with the expected sign. Argentina, Russia and Ecuador were all excluded from the data sample, since these countries defaulted during the period, and their bonds, therefore, traded at excessive spreads. The authors continued to investigate the determinants of the sovereign creditworthiness as defined by the Institutional Investor's creditworthiness index. Again they found the GDP growth rate, the debt-to-GDP ratio, the reserves-to-GDP ratio, and the debt-to-exports ratio to have significant impact on the creditworthiness. CPI inflation and a default dummy was also found to be significant determinants of the creditworthiness, while, in contrast to the spread regressions, the exports-to-GDP and debt-service-to-GDP ratios were not found to significantly impact the creditworthiness.
The results are summarised in table 2.5. showed that while the determinants explained about 86 percent of the spread variation, the credit ratings alone could explained as much as 92 percent, implying that ratings appeared to provide additional information to that contained in macroeconomic country statistics. Table 2 .6 summarises the results yielded by the study.
We will in this study use the same econometric framework as Cantor and Packer (1996) , but instead of using the full spectrum of rated countries, we will only use the subset defined by developing countries. 
Determinants of Ratings, Creditworthiness and Spreads
This chapter defines and discusses the possible explanatory variables of the credit ratings, the creditworthiness and the spread, while the empirical analysis is presented in the next chapter. Section 3.1 identifies a number of potential determinants, which will be used in the empirical analysis, and section 3.2 defines the data set used for the analysis.
Potential Determinants
The sovereign creditworthiness, and thereby also the sovereign spread, is determined by a large number of factors. 14 In their statements on rating criteria, the main rating agencies list numerous economic, political and social factors that underlie their sovereign credit ratings. 15 Most of these factors are, however, not quantifiable, 16 and we will, therefore, limit this study to those economic factors that are quantifiable and regularly published, which is in line with most earlier studies.
A number of fundamental economic variables can be envisaged to influence the sovereign creditworthiness and the sovereign spread, 17 and a number of such variables have, indeed, been identified by earlier studies as determinants, as summarised in table 2.2, 2.3 and 2.4 in the previous chapter. Based on these earlier studies, and in particular on Rowland and Torres (2004) and Cantor and Packer (1996) , we have identified a number of variables as potential determinants, and we have divided these variables into solvency variables, liquidity variables, and dummy variables.
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Solvency Variables
The solvency variables relate to the country's long-term ability to pay its debt. The term solvency variable might be slightly misleading, since insolvency of a sovereign issuer is not a well-defined concept. We have, nevertheless, in line with many other studies decided to use this term, since it is intuitive. Variables belonging to this group include a country's real growth rate, fiscal and current account balances, as well as its stock of external debt. We have chosen to include the following variables in this study:
• GDP per capita: A high GDP per capita implies a large potential tax base and, therefore, also a greater ability of the government to repay debt. This variable also serves as a proxy for the level of economic development, which might influence the default risk.
• Real GDP growth rate: A high economic growth rate normally generates a stronger fiscal position. A high growth rate, therefore, suggests that the country's debt burden will become easier to service over time.
• Fiscal balance as a percentage of GDP: A large fiscal deficit (i.e. a large negative fiscal balance) indicates that the government lacks the ability or the will to increase taxes to cover current expenses including its debt service. A weak fiscal position also implies a higher likelihood that external shocks may generate a default.
• Current account balance as a percentage of GDP: A large current account deficit indicates that the economy relies heavily on funds from abroad. Persistent current account deficits generates a growth in foreign indebtedness, which may become unsustainable in the long term.
• Debt-to-GDP ratio: The higher the debt burden, the larger the transfer effort the country will need to make over time to service its obligations. A higher debt burden, therefore, corresponds to a higher risk of default. This measure does, however, not say everything about the debt service burden imposed on the country, since this also depends on the maturity structure as well as on the yield of the debt.
• Debt ratio: This is defined as the external debt divided by the current account receipts. Current account receipts is a major source of foreign exchange, and countries with large current account receipts are normally less vulnerable to external shocks when it comes to servicing their debt.
Note that to make variables comparables between different countries we normally use the ratio of the variable to the nominal GDP.
Liquidity Variables
The liquidity variables relates to the country's short-term ability to pay its debt. Even if a country has the long-term capability to service its debt, it may lack the necessary funds to service its debt in the short therm. The foreign-currency debt has to be serviced out of the international reserves, so the debt service and the international reserves are the two most crucial variables in this category. Exports is another important variable, since exports normally accounts for a significant part of foreign exchange earnings, and since exports in this sense is a much more stable source of foreign exchange than, for example, foreign investment flows, which can vary widely from year to year. The debt service is, furthermore, directly dependent on the composition of the debt. A large fraction of shortterm debt will increase the current debt service when this debt is maturing.
We have chosen to include the following liquidity variables in the study:
• International reserves as a percentage of GDP: The foreign debt has to be serviced out of the international reserves. For this reason, low reserve levels sharply increase the risk of default.
• Debt-service-to-GDP ratio: The debt service is dependent on the level of the debt, but also on its composition and yield. A high debt-service burden indicates that the country might face problems in servicing its obligations. Large amortizations might be difficult to roll over, particularly in times when international risk appetite is low or global liquidity conditions are tight.
• Debt-service ratio: This is defined as the debt-service divided by the current account receipts. As discussed earlier, current account receipts is a major source of foreign exchange, and countries with large current account receipts are normally less vulnerable to external shocks when it comes to servicing their debt.
• Openness: This is defined as the sum of exports and imports divided by the GDP. Again, large exports normally implies a lower default risk.
• Inflation rate: A high rate of inflation is indicative of structural problems in the government's finances. Many governments have resorted to inflationary finance of the fiscal deficit when they have been unable or unwilling to raise taxes or to cut spendings to bring down the deficit. The rate of inflation can, therefore, be used as a measure of government discipline. Public dissatisfaction with a high inflation rate might, furthermore, generate political instability.
Dummy Variables
Theoretical models of creditworthiness or spread determination often include regional or country specific dummy variables, which take the value one if a certain condition is fulfilled and the value zero otherwise. We have in this study decided to include only one dummy variable:
• Default history: We have chosen to set this variable to one for the countries that have defaulted since 1975 and zero otherwise. Other things being equal, a country that has defaulted on its debt in the recent past is widely perceived as a higher credit risk. 
The Data Set Used for the Estimations
Estimation and Results
In this chapter we assess the significance of the potential explanatory variables in determining the sovereign spread, the credit ratings and the creditworthiness for the set of countries defined in the previous chapter. The sovereign spread, credit ratings and creditworthiness are studied in sections 4.1, 4.2 and 4.3 respectively.
Determinants of the Sovereign Spread
In line with Cantor and Packer (1996) we use OLS regression to identify the significant explanatory variables and their parameter estimates. We are using the spread of the 29 .2) should be used. The spread is a difference between two yields, which are not exponential in their nature, suggesting that equation (4.1) should be used. Many earlier studies, nevertheless, use the form stated by equation (4.2), since the spread has been shown to behave somewhat exponentially. A similar increase in one of the explanatory variables normally generates a larger increase in the spread if the spread is large than if it is small. We have in this study chosen to use both the equations.
Repeated regressions leads us to conclude that only two or three variables are significant determinants of the spread. The results are presented in table 4.1. Using the logged spread produces three significant explanatory variables, GDP per capita, the growth rate, and the inflation rate, while using the non-logged variable produces only two explanatory variables, the growth rate and the inflation rate. Finally, none of the regressions suffers from heteroskedasticity. Note: T-statistics are in parentheses. All parameter estimates are significant at the 5 percent level. EMBIG stands for the EMBI Global spread composite. Note also that the adjusted R-squared for the two estimations cannot be directly compared, since the two equations contain different sets of explanatory variables.
22
22 A White's test was used to test for heteroskedasticity. The null-hypothesis of homoskedasticity could not be rejected. Test statistics obtained were χ 2 (5) = 8.13 and χ 2 (9) = 5.61 for the two regressions respectively.
Determinants of Sovereign Credit Ratings
We continue by identifying the significant explanatory variables of the credit ratings. In line with Cantor and Packer (1996) we use a linear transformation to assign numerical values to the credit ratings as follows: B-/B3 = 1, B/B2 = 2, B+/B1 = 3, and so on through AAA/Aaa = 16. Countries rated below B-/B3 are omitted (only Ecuador in our sample).
We then use the transformed ratings instead of EMBIG and re-estimate equation (4.1) using OLS regression as before. We now use a sample of 49 countries, as defined by Comparing the results with those presented by Cantor and Packer (1996) , shows that the two sets of results are not that different, even if Cantor and Packer also included developed countries in their data set. GDP per capita and the debt ratio are significant in both the studies. Both studies furthermore yield the growth rate as a significant explanatory variable for the S&P ratings but not for Moody's ratings. The inflation rate is found to be a significant explanatory variable for both ratings by Cantor and Packer but only for the S&P ratings in the current study. Cantor and Packer do, furthermore, not in their study include the reserves-to-GDP ratio, which is here found to significantly determine both ratings. A difference is, however, that Cantor and Packer finds the default history to significantly influence the credit ratings, which is not the case in the current study.
In line with Cantor and Packer (1996) we also find that ratings have considerable power to explain sovereign yields. If the regression presented in 
Determinants of the Creditworthiness
We finally identify the determinants of the Institutional Investor's creditworthiness index by re-estimating equation (4.1) inserting the creditworthiness index as the dependent variable instead of the EMBIG. We are using the creditworthiness index from March 2001, and the same explanatory variables as before but from two years earlier. 25 The results are presented in table 4.4. Note: T-statistics are in parentheses. Openness is defined as the ratio of exports plus imports to GDP.
GDP per capita and the inflation rate are still significant as explanatory variables.
However, the growth rate, the debt-to-current-account-receivables ratio and the reservesto-GDP ratio are not significant. Instead the debt-to-GDP ratio and the openness turn up as significant determinants of the creditworthiness.
26 26 The regression does not suffer from heteroskedasticity. A White's test was used to test for heteroskedasticity. The null-hypothesis of homoskedasticity could not be rejected. The test statistic obtained was χ 2 (14) = 7.50.
Conclusion
The objective of this study was to identify the determinants of the sovereign spread, the sovereign credit ratings, and the creditworthiness of emerging market issues. The study uses the same econometric framework as used in the seminal paper by Cantor and Packer (1996) , and differs from this study mainly in the data set used. Cantor and Packer used the data set defined by all countries rated, which in 1995 were 49, of which only 21 were developing countries. We are in this study using the data set defined by developing countries rated B-and higher, which gives us a sample size of 49.
The study is also a follow up study of Rowland and Torres (2004) , who used a paned data Note: When analysing the determinants of the credit ratings and the creditworthiness, the parameter estimates will have the opposite sign of those of the spread. If a variable has a positive impact on the credit rating or creditworthiness, it should have a negative impact on the spread and vice versa.
The results show a number of interesting things. The GDP per capita is a significant explanatory variable in all the regressions. The GDP growth rate also seems to have a significant impact, at least on the spread and on Standard & Poor's ratings, and so does the inflation rate, which also has a significant impact on the creditworthiness index. Debt to current account receivables as well as the reserves-to-GDP ratio are significant determinants for the credit ratings of both the rating agencies, but do not here seem to have a significant impact on the spread. The determinants of the creditworthiness index are, furthermore, quite different from both those of the credit ratings and those of the spread, and this regression has by far the lowest adjusted R-squared value. Note: When analysing the determinants of the credit ratings and the creditworthiness, the parameter estimates will have the opposite sign of those of the spread. If a variable has a positive impact on the credit rating or creditworthiness, it should have a negative impact on the spread and vice versa. Table 5 .2 summarises the results of Rowland and Torres (2004) and of Cantor and Packer (1996) . If we compare our results to those of Rowland and Torres, there are a number of differences. While we only receive three significant explanatory variables, they receive up to six. The only common determinant of the spread of the two studies is the GDP growth rate. Also when studying the creditworthiness, Rowland and Torres receive more significant explanatory variables. Determinants that turn up as significant in explaining the creditworthiness in both the studies include the inflation rate and the debt-to-GDP ratio. Rowland and Torres uses a panel-data framework, which takes into account the time-series properties of the data, and this gives them access to a much richer data set than the one used in this study. This is also a possible explanation to why they receive a larger number of significant explanatory variables.
The results we received in our analysis, when studying the determinants of sovereign credit ratings, are relatively similar to those received by Cantor and Packer (1996) , even if they used both developed and developing economies in their study, while we limited our dataset only to developing countries. This suggests that the rating agencies use a similar framework when evaluating developed countries as when evaluating developing countries. It also suggests that this framework has not changed considerably between 1995, when Cantor and Packer did their study, and 2003, when we did our study.
Our study has, together with Rowland and Torres (2004) , yielded a number of variables that consistently seem to be associated with the investor's decisions in pricing country risk. This set of variables is summarised in table 5.3, and it gives both investors and emerging market policy makers a set of indicators to which they should pay special attention. • Debt service ratios (e.g. debt service/GDP)
• International reserves
• Openness of the economy (e.g. exports/GDP)
